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Abstract of JP 2002231 865 (A) 
PROBLEM TO BE SOLVED: To provide an 
insulation board with a heat sink capable of setting 
the temperature state of a bonded part low in a state 
that pushing force for mutually pushing them is small 
when a board body side and the heat sink are 
mutually bonded. SOLUTION: The second metal 
surface layer 14 of the board body 12 and a heat 
sink 15 are joined by diffused junction. The heat sink 
15 is composed of a composite material formed in 
higher hardness than the second metal surface layer 
14 by a matrix phase consisting of aluminum alloy 
and a dispersion phase consisting of SiC particles. A 
protrusion 17 is formed on the opposite face 16 of 
the heat sink 15, and bites into the second metal 
surface layer 14 in the state that the side f the board 
body 12 and the heat sink 15 are diffused and 
bonded. 
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KWIC 

Basic Abstract Text - ABTX (1): 

NOVELTY - The lower metal surface layer (14) of a substrate (12), is formed 
of matrix phase consisting of aluminum alloy and dispersed phase consisting of 
SiC fine particle of high hardness composite material. The protrusion-like 
projection (17) formed on opposing surface (16) of a heat sink (15) is 
penetrated into and joined with layer (14) of substrate by diffusion. 

Title- TIX (1): 

Ceramic circuit board with heat sink, has lower metal surface layer of 
substrate formed of matrix and dispersed phase material, joined by diffusion 
with projections of heat sink 

Standard title Terms - TTX ( 1 ): 
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CLAIMS 

[claim*?] The insulating substrate with a heat sink to which diffused junction of the heights formed in the 
heat sink which consisted of a metal surface prepared in the substrate body, a matrix phase which consists 
of a metal, and a dispersed phase which consists of a metal or nonmetal mineral matter with the composite 
formed in the high degree of hardness rather than said metal surface was carried out after said heights had 
eaten into said metal surface. 

[Claim 2] The metal which constitutes said metal surface is an insulating substrate with a heat sink 

according to claim 1 which is aluminum or an aluminium alloy. _ 

[Claim 3] The insulating substrate with a heat sink according to claim 1 or 2 in which said heights are tormea 

in the shape of a projection. . 

[Claim 4] Said heat sink is an insulating substrate with a heat sink given in any 1 term of claims 1-3 from 

which said matrix phase is constituted by aluminum or the aluminium alloy, and said dispersed phase is 

constituted by silicon carbide (SiC). . 

[Claim 5] Joint material to which diffused junction of the heights formed in the composite formed in the high 

degree of hardness rather than said metal material by metal material, the matrix phase which consists of a 

metal, and the dispersed phase which consists of a metal or nonmetal mineral matter was earned out after 

said heights had eaten into said metal material. . 

[Claim 6] The junction approach to which it is the junction approach with the composite formed in the high 

degree of hardness rather than said metal material by metal material, the matrix phase which consists of a 

metal, and the dispersed phase which consists of a metal or nonmetal mineral matter, and diffused junction 

of the heights formed in said composite and said metal material is carried out after these heights have eaten 

into this metal material. 



[Translation done.] 
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DETAILED DESCRIPTI ON 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the junction approach at the joint material list to which the 
insulating substrate with a heat sink to which the metal surface prepared in the substrate body and the heat 
sink constituted with the composite which used the dispersed phase as a metal or nonmetal mineral matter 
while using the matrix phase as the metal were joined and metal material, and the composite which used the 
dispersed phase as a metal or nonmetal mineral matter while using the matrix phase as the metal were 
joined. 
[0002] 

[Description of the Prior Art] As an insulating substrate with a heatsink to which stripping of the heat 

generated from heating elements, such as a semiconductor chip, is carried out, there is the ceramic circuit 

board with a heat sink indicated by for example, the JP.10-65075.A official report. 

[0003] The heat sink which consists of composite of an aluminium alloy and silicon carbide (SiC) is being 

fixed to this circuit board by welding with the flat side of this heat sink, and the front face of a flat aluminum 

plate established in said circuit board front face. . 

[0004] 

[Problem(s) to be Solved by the Invention] However, it is necessary to change each plane of composition of 
said heat sink and said aluminum plate into such an elevated temperature condition that both fuse, and 
energy expenditure becomes large with said configuration. 

[0005] On the other hand, for example, when joining both of each other by diffused junction, said plane of 
composition can be changed into a condition [ low temperature / condition / above-mentioned / 
temperature ]. However, when performing this diffused junction, since each plane of composition of said 
heat sink and said aluminum plate is mutually flat, in the circuit board of said official report, as for both, each 
whole area will contact each other at the time of junction. Therefore, in order to secure a plane-of- 
composition pressure required at the time of the diffused junction of said heat sink and said aluminum plate, 
it is necessary to push each other's both by big thrust. 

[0006] In case the 1st purpose of this invention joins the heat sink of each other a substrate body side, the 
thrust for pushing both of each other is in a small condition, and is to offer the insulating substrate with a 
heat sink which can set up the temperature condition of a joint low. 

[0007] In case the 2nd purpose of this invention joins metal material and composite of each other, the thrust 
for pushing both of each other is in a small condition, and is to offer the joint material and the junction 
approach of setting up the temperature condition of a joint low. 
[0008] 

[Means for Solving the Problem] Let it be a summary to have carried out diffused junction of the heights 
formed in the heat sink which consisted of a metal surface by which invention according to claim 1 was 
prepared in the substrate body, a matrix phase which constats of a metal, and a dispersed phase which 
consists of a metal or nonmetal mineral matter with the composite formed in the high degree of hardness 
rather than said metal surface in order to solve the above-mentioned trouble, after said heights had eaten 
into said metal surface. 

[0009] As for the insulating substrate with a heat sink of this invention, the metal surface of a substrate body 
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and the heights of a heat sink are joined by diffused junction. It becomes unnecessary therefore, to make it 
an elevated temperature, so that both fuse the temperature of both joint by welding for example, as 
compared with the case where both are joined. Therefore, when the combination of the metal kind which 
constitutes said metal surface, and the metal kind which constitutes the matrix phase of said heat sink 
compares by the same configurations, at the time of diffused junction, the temperature condition of said joint 
can be low set up rather than the time of welding. 

[0010] Moreover, since said composite is a high degree of hardness from said metal surface, when it forces 
mutually the heights and said metal surface of said heat sink, said heights make said metal surface 
transform, and become easy to eat away. While, as for said heights ******, both junction force becomes large 
by the touch area of said heat sink and said metal surface becoming large, heat transfer between both 
comes to be more efficiently performed, so that this interlocking depth is large. In other words, as compared 
with the case where, for example, made said heat sink and said metal surface in the condition that said 
heights are not prepared contact, and diffused junction is carried out, it becomes possible to join said heat 
sink and said metal surface by small thrust. Moreover, after said heights have eaten into said metal surface, 
even if the projected area of said press direction of the contact part of said heat sink and said metal surface 
is small, the effectiveness of required heat transfer can be maintained. 

[001 1] Between said metal surfaces and said heat sinks, the shearing stress based on the difference of both 
coefficient of thermal expansion occurs with the temperature rise of both joint, and descent. In this invention, 
since said heat sink and said metal surface are joined after said heights have eaten into said metal surface, 
as compared with the case where it is joined in the condition of not eating away, the drag force to said 
shearing stress improves. 

[0012] Let it be a summary for the metal with which invention according to claim 2 constitutes said metal 
surface in invention according to claim 1 to be aluminum or an aluminium alloy. Since [ that thermal 
conductivity is comparatively high ] the weight per unit volume is small, while heat dissipation of said 
substrate body comes to be performed efficiently, as for aluminum or an aluminium alloy, said metal surface 
can become lightweight. 

[0013] Invention according to claim 3 makes it a summary to form said heights in ftie shape of a projection in 
invention according to claim 1 or 2. According to this invention, it becomes possible by forming said heights 
in the shape of a projection to make said heat sink eat into said metal surface by smaller thrust. 
[0014] Moreover, although many things for which an inactive oxide skin is formed are shown in the front face 
of this metal surface when said metal surface is aluminum or an aluminium alloy, the activity side of this 
metal surface may come to be easily exposed by said oxide skin being broken through by said heights of the 
letter of a projection also in this case. When said heat sink contacts this activity side, the junction condition 
by diffused junction becomes what has more high dependability. 

[0015] In invention according to claim 4, in invention given in any 1 term of claims 1-3, said heat sink makes 
it a summary for said matrix phase to be constituted by aluminum or the aluminium alloy, and for said 
dispersed phase to be constituted by silicon carbide. 

[0016] SiC - comparatively - cheap - acquisition - since it is easy, according to this invention, it becomes 
easy to aim at a cost cut. Moreover, since the melting point of aluminum and an aluminium alloy is 
comparatively low, in case it changes aluminum or an aluminium alloy into a melting condition and 
manufactures said composite, decline in the thermal conductivity by degradation of SiC etc. does not 
generate it. 

[0017] Invention according to claim 5 makes it a summary to have carried out diffused junction of the heights 
formed in the composite formed in the high degree of hardness rather than said metal material by metal 
material, the matrix phase which consists of a metal, and the dispersed phase which consists of a metal or 
nonmetal mineral matter, after said heights had eaten into said metal material. 

[0018] As for the joint material of this invention, the heights of metal material and composite are joined by 
diffused junction. It becomes unnecessary therefore, to make it an elevated temperature, so that both fuse 
the temperature of both joint by welding for example, as compared with the case where both are joined. 
Therefore, when the combination of the metal kind which constitutes said metal material, and the metal kind 
which constitutes the matrix phase of said composite compares by the same configurations, at the time of 
diffused junction, the temperature condition of said joint can be low set up rather than the time of welding. 
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[0019] Moreover, since said composite is a high degree of hardness from said metal material, when it forces 
the heights and said metal material of said composite mutually, said heights make said metal material 
transform, and become easy to eat away. While, as for said heights ****". both junction force becomes large 
by the touch area of said composite and said metal material becoming large, heat transfer between both 
comes to be more efficiently performed, so that this interlocking depth is large. In other words, as compared 
with the case where, for example, made said composite and said metal material in the condition that said 
heights are not prepared contact, and diffused junction is carried out, it becomes possible to join said 
composite and said metal material by small thrust. Moreover, after said heights have eaten into said metal 
material, even if the projected area of said press direction of the contact part of said composite and said 
metal material is small, the effectiveness of required heat transfer can be maintained. 
[0020] Between said metal material and said composites, the shearing stress based on the difference of 
both coefficient of thermal expansion occurs with the temperature rise of bpth joint, and descent. In this 
invention, since said composite and said metal material are joined after said heights have eaten into said 
metal material, as compared with the case where it is joined in the condition of not eating away, the drag 
force to said shearing stress improves. 

[0021] Invention according to claim 6 is the junction approach with the composite formed in the high degree 
of hardness rather than said metal material by metal material, the matrix phase which consists of a metal, 
and the dispersed phase which consists of a metal or nonmetal mineral matter, and makes it a summary to 
carry out diffused junction of the heights formed in said composite, and said metal material, after these 
heights have eaten into this metal material. 

[0022] According to this invention, the heights of metal material and composite are joined by diffused 
junction. Therefore, the same operation effectiveness as the time of joining the joint material of invention of 
claim 5 is done so. 
[0023] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained according to 
drawing 1 and drawing 2 . Drawing 1 (a) is the ** type side elevation of the ceramic circuit board 11 with a 
heat sink as an insulating substrate with a heat sink. The 2nd metal surface 14 as metal material is formed 
in the top-face side in the drawing 1 (a) at the inferior-surface-of-tongue side in the 1st metal surface 13 as 
metal material, and drawing 1 (a) at the substrate body 12 of the ceramic circuit board 1 1 with a heat sink. 
[0024] The substrate body 12 is formed with the ceramics (this operation gestalt alumimium nitride (AIN)). 
Moreover, the aluminum or the aluminium alloy (only henceforth an aluminium alloy) which has high 
temperature conductivity is used for the metal which constitutes both the metal surfaces 13 and 14. 
[0025] The 1st metal surface 13 serves as the flow section of a circuit on the substrate body 12. Junction 
immobilization of the heat sink 15 as a heat sink is carried out by diffused junction through the 2nd metal 
surface 14 at the substrate body 12. The opposed face 16 with the 2nd metal surface 14 of a heat sink 15 
will be stuck to the front face of the 2nd metal surface 14. 

[0026] The heat sink 1 5 is constituted by the composite formed by the matrix phase which consists of a 
metal, and the dispersed phase which consists of nonmetal mineral matter, such as ceramics. The 
aluminium alloy which has high temperature conductivity is used for the metal which constitutes a matrix 
phase like both the metal surfaces 13 and 14. 

[0027] The particle of silicon carbide (SiC) is used for said nonmetal mineral matter which constitutes a 
dispersed phase. Although the grain size and the filling factor of said SiC particle are set up according to the 
property (physical properties) required of said composite, the particle diameter of said SiC particle is several 
micrometers - about 100 micrometers. Moreover, the filling factor of said SiC particle is about 50 - 70% in 
volume %. in addition, the thing which said ceramics (SiC) exists in said composite - this composite - the 
2nd metal surface 14 - high - it is needless to say that it is a degree of hardness. 
[0028] Drawing 1 (b) is the ** type side elevation having shown the ceramic circuit board 1 1 with a heat sink 
in the decomposition condition that the heat sink 15 is not joined the substrate body 12 side. The 2nd metal 
surface 14 of a heat sink 15 and the opposed face 16 which counters serve as the 2nd metal surface 14 and 
a configuration which can be stuck (for example, when the front face (inferior surface of tongue) of the 2nd 
metal surface 14 is a flat-surface configuration, similarly the opposed face 16 of a heat sink 15 serves as a 
flat-surface configuration). On the opposed face 16, two or more heights 17 of the letter of a projection are 
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formed so that it may project towards the 2nd metal surface 14. The height (vertical lay length in drawing 1 
(b) from this end face that makes an opposed face 16 side a end face to a tip) of heights 17 is set up smaller 
than the thickness (thickness of the vertical direction in drawing 1 (b)) of the 2nd metal surface 14. In 
addition, in drawing 1 (b), said height of heights 17 is in the condition almost equal to said thickness of the 
2nd metal surface 14 on account of illustration. 

[0029] Heights 17 will be eaten into the 2nd metal surface 14 where junction immobilization of the heat sink 
15 is carried out at the substrate body 12 side (condition of drawing 1 (a)). The substrate body 12 side and 
the heat sink 15 are joined by diffused junction of the 2nd metal surface 14 of the substrate body 12 and the 
heights 17 of a heat sink 15 being carried out. 

[0030] Next, the manufacture approach of the heat sink 15 constituted as mentioned above and the junction 
approach of the substrate body 12 side and a heat sink 15 are explained. First, the manufacture approach of 
a heat sink 15 is explained. A heat sink 15 is fabricated using the die 20 as shown in drawing 2 . With this 
operation gestalt, metal mold is used for the die 20. The inside of a die 20 is formed in the configuration 
[ being almost the same as that of the appearance of this heat sink 15 except the base (inferior surface of 
tongue in drawing 1 (b)) of a heat sink 1 5 (it being here and it being what the heat shrink of the heat sink 1 5 
by coagulation is taken into consideration for to have presupposed that it is almost same.) ]. Two or more 
formation of the crevice 22 for fabricating heights 1 7 is carried out by machining of drilling with an engine 
lathe etc. at the inner pars basilaris ossis occipitalis 21 of a die 20. 

[0031] In case a heat sink 15 is manufactured, it is first filled up with a SiC particle in a die 20. The 
aluminium alloy of a melting condition is poured in in the state of pressurization into a die 20 in the condition. 
In addition, this impregnation is performed after opening of a die 20 has been blockaded by the covering 
device which is not illustrated. And after predetermined time progress, a die 20 is cooled, and an aluminium 
alloy is solidified and cooled. And the heat sink 15 which consists of composite of an aluminium alloy and a 
SiC particle is taken out from a die 20. 

[0032] Next, the junction approach with a heat sink 15 is explained the substrate body 12 side. First, a heat 
sink 1 5 is arranged the substrate body 12 side so that the tip of heights 17 may contact the 2nd metal 
surface 14. And a heat sink 1 5 is joined the substrate* body 1 2 side by carrying out diffused junction of the 
2nd metal surface 14 and the heights 17 of a heat sink 15. 

[0033] In this diffused junction, heights 1 7 are mutually forced the substrate body 1 2 side so that a 
predetermined pressure (contact force per unit area) may work to said joint, after the joint with heights 17 
has been heated by predetermined temperature the substrate body 12 side. In process of this forcing, 
heights 17 made the 2nd metal surface 14 transform, and will be eaten away. Moreover, the metal atom of 
said joint (the 2nd metal surface 14 and heights 17) is spread, and the 2nd metal surface 14 and heights 17 
are joined. As what makes this diffused junction possible, the above-mentioned predetermined temperature 
and the above-mentioned predetermined pressure at the time of said diffused junction are determined, after 
taking into consideration the configuration of the 2nd metal surface 14 and a heat sink 15, the quality of the 
material, the temperature condition before heating, etc. 

[0034] And after time amount required in order to acquire the target junction force in said diffused junction 
passes, a heat sink 15 is mutually forced the substrate body 12 side so that it may be stuck by the front face 
of the 2nd metal surface 14, and the opposed face 16 of a heat sink 15. 
[0035] The following effectiveness can be acquired with this operation gestalt. 

(1) Since junction to the substrate body 12 side and a heat sink 15 is performed by diffused junction, without 
using solder and wax material, it can join the substrate body 12 and a heat sink 15, without reducing the 
thermal conductivity of a joint. 

[0036] (2) Diffused junction of the 2nd metal surface 14 and the heat sink 1 5 is carried out, and the heat sink 
15 was joined the substrate body 12 side. It becomes unnecessary therefore, to make it an elevated 
temperature, so that both fuse the temperature of both joint by welding for example, as compared with the 
case where the 2nd metal surface 14 and a heat sink 1 5 are joined. Therefore, at the time of diffused 
junction, the temperature condition of said joint can be low set up rather than the time of welding. 
[0037] (3) Heights 17 are formed in the opposed face 16 which the composite which constitutes a heat sink 
15 counters with the 2nd metal surface 14 of a heat sink 15 while being a high degree of hardness from the 
2nd metal surface 14. Therefore, when heights 17 and the 2nd metal surface 14 are mutually forced at the 
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time of diffused junction, heights 17 made the 2nd metal surface 14 transform, and will become easy being 
eaten away. While the touch area of heights 17 as a result a heat sink 15, and the 2nd metal surrace i« 
becomes large and both junction force becomes large, heat transfer between both comes to be ■more 
efficiently performed, so that this interlocking depth is large. In other words, as compared with the case 
where, for example, made the heat sink 15 and the 2nd metal surface 14 in the condition that heights 17 are 
not formed contact, and diffused junction is carried out, it becomes possible to join a heat sink i a ana tne 
2nd metal surface 14 by small thrust. Moreover, after heights 17 have eaten into the 2nd metal surface 14, 
even if the projected area of said press direction of the contact part of a heat sink 15 and the 2nd metai 
surface 14 is small, the effectiveness of required heat transfer can be maintained. „*___-_ 
[0038] (4) Between the 2nd metal surface 14 and a heat sink 15, the shearing stress based on me difference 
of both coefficient of thermal expansion occurs with the temperature rise of both joint, and descent. With tnis 
operation gestalt, since the 2nd metal surface 14 and the heat sink 15 are joined after heights 17 have eaten 
into the 2nd metal surface 14, as compared with the case where it is joined in the condition that heignts i f 
are not eating into the 2nd metal surface 14, the drag force to said shearing stress improves. 
[0039] (5) The metal which constitutes the 2nd metal surface 14 was used as the aluminium alloy, bince 
[ that thermal conductivity is comparatively high ] the weight per unit volume is small, while heat dissipation 
of the substrate body 12 comes to be performed efficiently, as for an aluminium alloy, the 2nd metal surrace 
14, as a result the ceramic circuit board 11 with a heat sink can become lightweight. 
[0040] (6) The heights 17 of a heat sink 15 were formed in the shape of a projection. According to this, it 
becomes possible to make a heat sink 15 eat into the 2nd metal surface 14 by smaller thrust. Moreover with 
this operation gestalt, the metal which constitutes the 2nd metal surface 14 is used as the aluminium alloy. 
In this case, although an inactive oxide skin is easy to be formed in the front face of the 2nd rnetal surface 
14, when this oxide skin is formed, the activity side of the 2nd metal surface 14 may come to be easily 
exposed by this oxide skin being broken through by the heights 17 of the letter of a projection. When a heat 
sink 15 contacts this activity side, the junction condition by diffused junction becomes what has more hign 

dependability. .. 
[0041] (7) A matrix phase is constituted by the aluminium alloy and, as for the heat sink 15, the dispersed - 
phase is constituted by SiC. SiC - comparatively - cheap - acquisition - since it is easy, according to this, 
it becomes easy to aim at a cost cut. Moreover, since the melting point of an aluminium alloy is 
comparatively low, in case it changes an aluminium alloy into a melting condition and manufactures said 
composite, decline in the thermal conductivity by degradation of SiC etc. does not generate it. 
[0042] (8) The metal which constitutes the matrix phase of a heat sink 15 was used as the aluminium alloy. 
Since thermal conductivity of an aluminium alloy is comparatively high, according to this, heat dissipation of 
a heat sink 15 comes to be performed efficiently. Furthermore, with this operation gestalt, the metal which 
constitutes the 2nd metal surface 14 is written as an aluminium alloy, and by the diffused junction of metals 
of the same kind, while becoming easy to join a heat sink 15 and the 2nd metal surface 14, a junction 
condition becomes what has more high dependability. 

[0043] (9) The substrate body 12 is formed of AIN. According to [ as compared with an alumina etc. / since 

thermal conductivity is high ] this in AIN, heat dissipation comes to be performed efficiently. 

[0044] The gestalt of operation is not limited above and is good also as the following aspects. 

O It is not necessary to stick the opposed face 1 6 of a heat sink 1 5, and the front face of the 2nd rnetal 

surface 14. For example, as shown in drawing 3 , after the part by the side of the tip of heights 17 has eaten 

into the 2nd metal surface 14, the clearance may be open between the opposed face 16 and the front face 

of the 2nd metal surface 14. 

[0045] O The opposed face 16 and the 2nd metal surface 14 of a heat sink 1 5 do not need to be the 
configuration which can be stuck mutually. For example, both may be the curved-surface configurations from 
which curvature differs mutually. 

[0046] O A heat sink 1 5 is not at the 2nd metal surface 14, and may be joined to the 1st metal surface 1 3. 
O The metal which constitutes each metal surfaces 13 and 14, and the metal which constitutes the matrix 
phase of a heat sink 15 may be things of a different kind mutually. In addition, when the degree of hardness 
of the metal which constitutes each metal surfaces 13 and 14 is higher than the metal which constitutes said 
matrix phase, said composite can be made into what has a degree of hardness higher than each metal 
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surfaces 1 3 and 14 by adjusting the daily dose ratio of said dispersed phase to said matrix phase. 
[0047] O The substrate body 12 does not need to be formed of AIN. It may be formed with the alumina etc 
O Each metal surfaces 13 and 14 may be constituted by metals other than an aluminium alloy. For example, 
it may be constituted by copper etc. xL _ „ 

[0048] O Said matrix phase of a heat sink 15 may be constituted by metals other than an aluminium alloy. 
For example, it may be constituted by copper etc. • 
O Said dispersed phase of a heat sink 15 may be constituted by ceramics other than silicon carbide (bio). 
For example, it may be constituted by AIN and the alumina. 

[0049] O Said dispersed phase of a heat sink 15 may be constituted by nonmetal mineral matter other than 
the ceramics. For example, carbon etc. is sufficient. 

O Said dispersed phase of a heat sink 1 5 may be constituted by the metal. For example, it may be 
constituted by titanium, molybdenum, etc. 

[0050] O Heights 17 do not need to be formed in the shape of a projection, for example, a prismatic torm 
which the configuration when seeing from the side (direction perpendicular to space in drawin g 4 ) presents 
a rectangle as shown in drawing 4 - it may be cylindrical. Moreover, the configuration when seeing from 
said side may be the shape of the shape of a semi-sphere, or boiled fish paste which presents the shape ot 
an abbreviation semicircle. a~**x, 
[0051] O Heights 17 may have the shape of a cone which uses an opposed face 16 side as a base, ana may 
be pyramids-like. Moreover, the configuration when seeing from the side (direction perpendicular to space in 
drawing 1 (b)) may be the protruding line which met the opposed face 16 which presents the shape of a 
triangle which makes an opposed face 16 a base. 

[0052] O With said operation gestalt, although the height of heights 17 was set up smaller than the thicKness 
of the 2nd metal surface 1 4, you may set up more than this thickness. 

O Although said heat sink was made into the heat sink 15 with said operation gestalt, it is good also as not a 
tabular thing but a thing of the letter of a block. Moreover, the fin and hole for making the surface area of this 
heat sink increase may be formed in said heat sink. 

[0053] O The crevice 22 of the inner pars basilaris ossis occipitalis 21 of a die 20 may be formed tor 
example, of chemical processings other than machining. , 
O With said operation gestalt, although diffused junction was used for junction to radiator material (for 
example, heat sink) the substrate body side in the circuit board, you may use for junction to the metal 
material of other purposes, and composite. .. 
[0054] O When what is joined to a heat sink 15 among both the metal surfaces 13 and 14 is constituted Dy 
the aluminium alloy, in addition to heights 17, diffused junction of the parts (for example, opposed face 16) 
and said metal surfaces other than heights 1 7 of a heat sink 1 5 may be carried out. According to this in 
addition to the diffused junction of heights 17 and said activity side of said metal surface, a heat sink 15 and 
said metal surface are joined by the diffused junction of parts other than heights 17 of the above-mentioned 
heat sink 15, and said metal surface. Therefore, an inactive oxide skin is formed in the front face of the 
metaphor aforementioned metal surface, and even if it is in the condition to which the junction force of parts 
other than heights 17 of the above-mentioned heat sink 15 and said metal surface fell, it becomes possible 
to set the junction force of a heat sink 15 and said metal surface in total, and to maintain it highly. 
[0055] Next, the technical thought which can be grasped from said operation gestalt is indicated below. 
(1) The metal which constitutes the matrix phase of said heat sink is an insulating substrate with a heat sink 
given in any 1 term of claims 1-3 which are aluminium alloys. 

[0056] (2) An insulating substrate with a heat sink given in claims 1-4 in which the substrate body is formed 
of alumimium nitride (AIN), and any 1 term of technical thought (1). 

[0057] (3) The insulating substrate with a heat sink to which diffused junction of said heights was carried out 
at least after [ of the heat sink with which heights were formed while being constituted from the metal surface 
which consists of the aluminum or the aluminium alloy prepared in the substrate body, the matrix phase 
which consists of a metal, and the dispersed phase which consists of a metal or nonmetal mineral matter by 
the composite formed in the high degree of hardness rather than said metal surface ] said heights had eaten 
into said metal surface. .... 
[0058] (4) The metal which constitutes said matrix phase is an insulating substrate with a heat sink given in 
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the technical thought (3) which is aluminum or an aluminium alloy. ™ rteite 
(5) Joint material to which diffused junction of said heights was carried out at least after [ of the composite 
with which heights were formed while being formed in the high degree of hardness rather than said metai 
material by the metal material which consists of aluminum or an aluminium alloy, the matrix pnase wnicn 
consists of a metal, and the dispersed phase which consists of a metal or nonmetal mineral matter J said 
heights had eaten into said metal material. ... . m6 

[0059] (6) After the heights which are the junction approaches with the composite formed in tne nign aegree 
of hardness rather than said metal material by the metal material which consists of aluminum or an 
aluminium alloy, the matrix phase which consists of a metal, and the dispersed phase which consists of a 
metal or nonmetal mineral matter, and were formed in said composite have eaten into said metal material, n 
is the junction approach of said composite to which diffused junction of said heights and said metal material 
is carried out at least. 

[0060] . , . , 

[Effect of the Invention] As explained in full detail above, in case the heat sink of each other is joined a 
substrate body side according to invention according to claim 1 to 4, the thrust for pushing both of eacn 
other can set up the temperature condition of a joint low in the small condition. 

[0061] Moreover, according to invention given in claims 5 and 6, in case metal matenal and composite ot 
each other are joined, the thrust for pushing both of each other can set up the temperature condition of a 
joint low in the small condition. 



[Translation done.] 
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